Excer pt from the minutes of the BSAI Plan Team (Nov. 2010; no recommendations)

The joint Teams accepted the author’s preferredédViBd'see Joint Team Minutes). Therefore the
remaining issue for the BSAI Team was the OFL aBLAecommendations and ABC area
apportionments.

Mike Sigler accepted the model, but suggestedtiigaralues of natural mortality and trawl survey
catchability were uncertain; he noted that thelstize estimates included a lot of small fish from
incoming year classes. Bill Clark observed thatuheertainty of M and q were not very differentrfro
other assessments and had been fully discussezptarSber. Grant Thompson said that small fish were
only a small part of the author’'s recommended ABCC2011. The Team approved the author’'s
recommended OFL and ABC, set according to the atancbntrol rule for a Tier 3b stock. Still, becaus
of the influence of the incoming 2006 and 2008 yetasses on projected biomass, the Team notes that
the 2012 estimate may be lower next year than giejethis year.

Kerim Aydin observed that in the absence of an ammortionment between the Bering Sea and Aleutian
Islands, the exploitation rate of cod in the Alaatislands continued to be about twice that irBtbeng

Sea (based on simple ratios of catch and surveydamnee), and biomass continued to decline in the
Aleutian Islands. A member of the public commertteat for various reasons (including Steller sen lio
mitigation measures) cod catches in the Aleutiaeewinlikely to increase and were very likely to
decline in 2011. The Team is nonetheless still eamed about the disproportionate exploitation af ko
the Aleutian Islands and recommends the earliesgiple implementation of separate area ABCs.

Applying the Kalman filter approach to the updatigagiough 2010) time series indicates that the best
estimate of the current biomass distribution is ®EBG and 9% Al, replacing the previous proportiohs
84% and 16% respectively.

The author informed the Team of his plans to dgvelgeparate Al Pacific cod assessment in the near
future.

Excer pt from the minutes of the GOA Plan Team (Nov. 2010; recommendation highlighted)

The Plan Team accepts model B, and the associ®€dafnd OFL levels with the caveats and concerns
about the discrepancy between the pattern of &gtsynumbers at age and those estimated in this
assessment. The Team appreciated the authord ieffeducing the number of models for presentatio

The Team questioned why the pattern in numbergeatsaso different this year compared to last year’
assessment given that very little data has beeadadih particular, the 2009 survey showed loterad-
year olds but they do not appear to be reflecteadérmodel estimates. This appears to result in a
declining trend in the projection model compared tapidly increasing trend from last year’s vemsidk
was noted that the numbers at age used in last pegjection model will be different than the numsbat
age for this year’s model. The difference mayrbthe demographic parameters as specified (there we
some difficulties converting stock synthesis outjputge-specific schedules required for the pramact
model) but should be explained.

For all models, the recruitment deviation in 20Q®ears to go to zero (as reflected in Figure 2aPiol)
that appears contrary to the 2009 survey data.s&hmr author noted that the selected model haggu
catchability deviations set to zero in 2009 (alentn the recruitment deviation). Also, size at dgs
really different last couple of years.

The Team noted that it would be useful to haveesgartation of the estimates relative to the data,
particularly for the most recent survey (and sule2v7abundance index). The ABCs in historical



perspective indicate that even with a 2012 ABC&200 it would be third highest catch in history
(noting that the TAC drops below the ABC due tostege fishery).

Excer pt from the minutes of the Joint Plan Teams (Nov. 2010; non-recommendation highlighted)

Grant Thompson presented the BSAI and GOA assessniixth of which used essentially the same
three models. The models were chosen in the caditse rounds of trials and reviews by the Teand an
the SSC (in May/June and September/October). Madehs the 2009 preferred model, whose main
features were:

(i) Natural mortality M = 0.34 fixed externally.

(i) Length-specific commercial selectivities, @séited in blocks of years, some forced to be asytiopto
Commercial age compositions fitted where availalelegth compositions where not. Commercial CPUE
not fitted.

(iif) Age-specific trawl survey selectivity with anally varying left limb. Trawl survey age compasit
and CPUE fitted. The product of catchability anksgvity of 60-80 cm fish required to be 0.47 bdsam
a small set of data from archival tag recoveries.

(iv) IPHC longline survey length compositions (I@RRUE) fitted.
(v) Cohort-specific growth parameters, with thendrd deviation of length at age estimated extrnal
(vi) Aging bias of of +0.4 years at all ages estdaby profiling and accounted for.

(vii) Input standard deviations of a number of paeters estimated iteratively so as to match output
standard deviations.

Model B was the same as Model A with some increalenodifications, viz:

(i) Smaller length bins (1 cm instead of 3 anddbiniake full use of the length data.

(i) Five fishery seasons were modeled instead of 3

(i) A single growth schedule was fitted.

(iv) The few fishery length-at-age data were left.o

(v) IPHC survey length data were left out.

(vi) Parameter values estimated iteratively in2B89 assessment were carried over to Model B.

Model C was the same as Model B but all age cortipasand length-at-age data were left out becafise o
concern about aging bias.

Recent survey results affected all model fits. G&Evey abundance increased by 200% in 2009 and
EBS survey abundance by 100% in 2010.

Convergence was an issue for almost all modelfttiimy the models, first a best estimate was leddiy
perturbing (“jittering”) the parameter vector atesassive local minima. Reproducibility of the best
estimate was then tested by jittering the bestasé and refitting many times. The best estimate wa
seldom relocated. The CV of the present biomagwna&t in these trials was about 3% for Model Aha t
EBS and 10-20% for Models B and C in the EBS ahdhatlels in the GOA.

All model fits to EBS survey abundance were good, t8 GOA survey abundance similar. All models
fitted the catch length compositions well. ModelaAd B fitted the age compositions well.



Model A approximated the modes in EBS survey lefigthuencies reasonably well, but Model B less
well. Model C matched the modes very closely batgss that were high by a year because the fitted
growth schedule was permitted to be negative abageGrant explained that this could happen becaus
there were no age or size-at-age data whatsoettee imodel, so the model could fit the data witiglh-
at-age (and survey selectivity at age) shiftedtiredao Models A and B. This anomaly could easidy b
fixed.

All models estimated produced similar estimateBBE trawl survey selectivity. In the GOA the survey
selectivity estimates from Models A and B were extely variable, to the point of being hardly
believable. The estimates for Model C were alsteguariable but much less so.

Historical abundance estimates for all models warglar in the EBS. In the GOA Models A and B were
similar but Model C estimated very high levels btiadance in the 1970s, which Grant thought were
impossible.

Grant adopted a number of criteria for choosingst model, according to which Model B was better
than Model A (better bin and season structure, marsimonious), and Model C was disqualified
because of the anomalous length-at-age in the BBS$h& impossible abundance estimates in the GOA.
Both Teams agreed with Grant’s choice of Model B his rationale.

Grant previewed upcoming developments in the cedsssnent: the option in Stock Synthesis of fiting
Richards growth schedule (with positive lengthage one) instead of the von Bertalanffy, the paggib

of estimating aging error internally, a CIE reviemMarch/April, and possibly an Aleutian Islands
assessment. In view of the impending CIE review,Tthams did not attempt at this meeting to forneulat
any requests for modeling work. But we do wantftkams and the SSC to review the CIE
recommendations (and any public submissions) itMag/June period before Grant settles on a program
of work for the September/October meetings. We diask REFM to schedule the CIE review
accordingly.

Excer pt from the minutes of the SSC (Dec., 2010; recommendations highlighted)
BSAI and GOA Pacific cod

The SSC commends the authors for their thorouglcandcientious responses to public, Plan Team, and
SSC recommendations. Kenny Down (Freezer Long{@ualition) provided public testimony on BSAI
Pacific cod. He supports the authors preferred tramak model estimates and commented that the
process was good and many improvements were matieasiwconstant growth. Julie Bonney (Alaska
Groundfish Databank) expressed concerns aboucagased ABC this year and then declining
thereafter.

The Pacific cod assessments and data that werthiatessessment have received a great deal oigcrut
over the last few years. There continues to bearonan the accuracy of age readings. Other issues
include the natural mortality rate, the trawl syreatchability coefficient, the modeling of commiaic
selectivity (variable or not, asymptotic or noshery by fishery), modeling of survey selectivapd the
modeling of growth (constant, cohort-specific, yepecific).

Since last year, many changes have been consideradde, based on recommendations from the public,
the Plan Teams and the SSC. To streamline the nepdflation process, a set of six models were
presented in this year’s preliminary assessmeme@gested by the Plan Teams in May, and reviewed b
the SSC in June of this year. Following Plan Teawnew in September and SSC review in October a
final set of three models were requested to beidted for final evaluation. The three candidate et®d

(A, B, and C) were considered in developing thel2éid 2012 OFL/ABC specifications. Model A is



identical to the model accepted for use by the BBlah Team and SSC in 2009 and the only model from
the preliminary assessment to be carried forward.

Current Models

Model A was the 2009 preferred model. Main featwfamodel A included: 1) natural mortality M =
0.34 fixed externally, 2) length-specific commelsialectivities, estimated in blocks of years, some
forced to be asymptotic, 3) age-specific trawl syrselectivity with annually varying left limb, #)e
average product of catchability and selectivityg0$80 cm fish required to be 0.47, 5) cohort-specif
growth parameters, with the standard deviatioeofth at age estimated externally, 6) Aging bias of
+0.4 years at ages 2+ estimated by profiling, putrstandard deviations of a number of parameters
estimated iteratively so as to match output stahdaviations.

Model B was the same as Model A with some increalenodifications including: 1) smaller length bins
(1 cm instead of 3 and 5) to make full use of #rgth data, 2) five fishery seasons were modelsteanl
of 3, 3) a single growth schedule was fitted, 4) fibw fishery length-at-age data and age compasitio
data were left out, 5) IPHC survey length data viefteout, 6) values estimated iteratively in tH@02
assessment were carried over to Model B.

Model C was the same as Model B but all age corntipasand length-at-age data were left out, because
of concern about aging bias.

Model Evaluation

The authors used four criteria to evaluate anccséte final model. The criteria include: 1) doles t
model make full use of the information in the steenposition data, 2) has the seasonal structutteeof
model been justified statistically, 3) is the moslefficiently parsimonious, and 4) does the model
estimate plausible lengths at age?

SSC Comments and Recommendations

There will be a CIE review of Pacific cod modelsegrly 2011 and information from this review wit b
used to produce another suite of models that wiltdnsidered for PT and SSC review in the spring.

The SSC has a number of model suggestions thabmagnsidered through the next assessment cycle by
the author as time permits:

Evaluate reduced catch season and size bin stesatat are more parsimonious, but do not dimitiish
information content.

Trawl survey catchability used in the assessmetiinamdel sensitivity to model estimates or plausible
alternatives should be evaluated.

Simplifying trawl survey selectivity should be irstejated and model fit to data components evaluated
Re-tune aging bias to try to better match the olesbage modes.

Evaluate estimating aging bias within the model.

Evaluate Richards growth curve alternative.

Continued research that would provide informatiarage-determination errors and potential biases.

Given the divergence in population abundance betlee Al and BS the SSC recommends that an Al
assessment be brought forward for evaluation (ahlylng the next assessment cycle. Biomass



distribution is currently estimated at 91% EBS 86l Al compared to previous proportions of 84% and
16%, respectively.

For the GOA, apply a simple Kalman filter approaa$fiadopted by the SSC in 2004 for BSAI for
estimation of current biomass distribution.

Constant growth should be brought forward in futmedels (run times reduced back to 2-3 minutes).
The SSC offers the following modeling issues tlmatld be considered during the CIE review:

The process of iteratively estimating input stadd#viations to match output standard deviations.
Convergence continues to be an issue for most maahel this should be examined.

Ways to reduce the number of parameters that mgyaldelress issues of convergence.
BSAI Pacific cod

There were a number of data changes and updatieis iyear's assessment that included; 1) catch data
for 2004-2009 were updated, and preliminary catdh ¢or 2010 were incorporated, 2) commercial
fishery size composition data for 2009 and 2010=werdated, 3) age and mean length at age data from
the 2009, size composition and numeric abundarioeniiation from the 2010 EBS shelf bottom trawl
survey were incorporated, 4) seasonal catch peetfoit (CPUE) data for the trawl, longline, anot p
fisheries from 2009 were updated, as was the 2€dlthpnary catch.

The numeric abundance estimate from the 2010 EBSrbdrawl! survey was up 24% from 2009. The
IPHC survey 2009 estimate was down 35% from 20@Bvears the second lowest point in the time series.
The 2010 Al biomass estimate, used to computeufrernt ratio of BSAI biomass to EBS biomass, was
down 26% from the 2006 estimate and was the lowtmdithe time series. Applying a simple Kalman
filter approach, adopted by the SSC in 2004, thieeat biomass distribution is 91% EBS and 9% Al
compared to previous proportions of 84% and 16%peaetively.

All model fits to EBS survey abundance were goadi produced similar estimates of EBS trawl survey
selectivity at age, although the estimates from dl@lappeared to be shifted by one year relative to
Models A and B. Model A produced the most plalesiengths. Model C matched the modes very
closely, but at ages that were higher by a yeaalmxthe fitted growth schedule was unconstrained.

Model B is thought to have a better defined bin s@alson structure and was more parsimonious than
model A. Model C was disqualified partly due tomaralous length-at-age in the EBS. The SSC agrees
with author’s and Plan Team'’s rationale, choic&loflel B and Tier 3b designation for calculating the
ABC and OFL recommendations, shown below in métms. The 2006 and 2008 year classes appear to
be strong, and stock abundance is expected taaisermubstantially in the near term.

Stock/ 2011 2012
Assemblage |Area OFL ABC OFL ABC

Pacific cod BSAI 272,000 235,000 (329,000 281,000

GOA Pacific cod

There were a number of data changes and updatéachaled; 1) catch data for 2004-2009 were
updated, and preliminary catch data for 2010 weeerporated, 2) commercial fishery size composition
data for 2009 were updated, and preliminary sizepmsition data from the 2010 commercial fisheries



were incorporated, 3) age composition and meartieatgage data from the 2009 bottom trawl survey
were incorporated into models A and B, 4) age caitjpm and mean length at age data from the 2008
January-May longline fishery were removed from nisdand C, 5) seasonal catch per unit effort
(CPUE) data for the trawl, longline, and pot fisaerfrom 2009 were updated, and preliminary catch
rates for the trawl, longline, and pot fisherieanfr2010 were incorporated, and 6) size compositaia
from the State-managed Pacific cod fishery for 12009 were updated and 2010 incorporated.

In terms of population numbers and biomass, a ctelegh of 752,651 t was observed by the 2009 bottom
trawl survey, when the population was estimateddtude over 573 million fish. This followed the
lowest observed survey biomass in 2007 of 233,2iita 2005 model estimate that was the low point a
140 million fish. The 2009 biomass estimate represga 223% increase over the 2007 estimate.

All three models fit the GOA survey abundance tsrees relatively well throughout the time series,
with the exception of 2009. In 2009 all model msties were well below the highest survey abundence
the time series. Models A and B produced similatdnical abundance time series; whereas Model C
produced a very high historical abundance, implyhrag spawning biomass was five times B35% for the
better part of the first decade. The latter wasragkimplausible by the authors. There is littldetigénce

in fishery selectivity as estimated by all threedalg. In general, selectivities that are not foriede
asymptotic tend to show decreasing selectivitpagd size.

Model A produces the best fit between observedexipected values for size at age, although the root-
mean-squared-errors are about the same for adl thoelels. Model B estimates for age 1 size appears
be about 2 cm high on average (which may be thétresthe assumed aging bias) and Model C
estimates an age 1 size that is very close toliberged average. Model B is thought to have &bett
defined bin and season structure and was morenpamgus than model A. Model C was disqualified
partly due to impossibly high abundance estimaseemted in the GOA model.

Based on Model B results, there is a slight dechinbe estimated 2011 spawning biomass of 124100
or 48% of unfished spawning biomass compared tétateassessment. Model B results also indicate a
slight decline in subsequent years. This is in remttto last year's assessment which projectedapase
in biomass. Recent year classes (2006 — 2008)swestimated to be substantially lower than in las
year's assessment.

The SSC accepts the Plan Team'’s and the auth@ferped model (Model B), Tier 3a designation, and
the 2011/12 ABC and OFLs shown in metric tons beldlue probability of the stock being below B20%
was estimated to be less than 1% in 2011 and substyears.

Stock/ 2011 2012
Assemblagg Area OFL ABC OFL ABC
w 30,380 27,370
C 53,816 48,484
Pacific Cod
E 2,604 2,346
Total 102,600 86,800 | 92,300 78,200




Excer pt from the minutes of the SSC (Feb., 2011; recommendation highlighted)
Discussion paper on BSAI Pacific cod split

The SSC received a staff presentation from Jon lslck&n (NPFMC). Public testimony was provided by
Dave Fraser (Adak Community Development Foundatibrgnk Kelty (City of Unalaska), Jon
Warrenchuk (Oceana), Kenny Down (Freezer Longl®ealition), and Brent Paine (United Catcher
Boats).

The paper discusses various approaches to selctcaitadn revisions, should cod BSAI ABC and TAC be
separated into BS and Al. A substantial amouningfertainty remains with respect to these action
alternatives, especially in light of the 2010 SSDOB and RPAs. We have no empirical experience to
understand fishing sector behavioral responsdst®PAs. As the author demonstrated, until these
uncertainties can be clarified, it is difficult dorive at a clear understanding of the “reasonkikdyy”
outcomes that may emerge from each apportionmtrhative identified in the paper. The SSC has
previously expressed concern when reviewing thdt[Ri&/IRFA supporting the 2010 SSL RPA action
that conflicting expectations and assertions canngrcod fishing patterns and redeployment in raspo
to recently proposed management actions (e.g., An#hRIR, 2010 SSL RIR) further confound
analysis of impacts of Al and BS sector apportionteplits. The prospect of triggering another ESA
consultation on Al Steller sea lions also add$edifficulty in moving forward with this action.

It is noteworthy that recent cod biomass estimaugisate that the proportion of the combined BSAI
biomass that Al represents is smaller than prelyeestimated (i.e., historical estimate >16%; new
estimate ~9%). As Al cod allotments are reducetherbasis of the revised biomass, some sectors'
shares may become inaccessible (e.g., NOAA mapeable to open a fishery due to limited TAC).
This may have very significant implications for apgooning future Al cod fishing opportunities
necessary to sustain patterns of historical depayd@.g., catch distributions by area, operatimgle)
and gear type). The split of cod allocation betwisenBS and Al is likely to reduce the potential fo
localized depletion of Al cod by the BSAI cod fleddowever, the SSC notes that the potential still
remains for localized depletion, given that a Igpgetion of the fishable area may be closed un&r S
closures.

The SSC recommends that the stock assessment anth®&an Team develop a plan of action for how
the BSAI cod assessment should evolve. The pasigibiinclude maintaining the status quo of a
modeling approach in the BS and survey biomadsdamt, having separate models for the BS and Al, or
having a single BSAI model (with or without geodnapstratification and movement).

The discussion paper cites several aspects ofieef@dl cod sector apportionment action that mayireq
the Council to revisit its original Problem Staterhand ‘purpose and need’ rationale. Formal
clarification of the Council’s desire in regardsetcamining limits on EBS TACs, specifying area-sfiec
allocations, and the disposition of latent perraits identified by the analyst. The interplay betwéne
Federal Al cod fisheries and the State’s parallalens Al fishery will also require Council examiioat
and guidance, particularly in light of the mosteetactions by the Alaska Board of Fisheries and
ADF&G regarding SSL mitigation and several pendegsuits challenging the 2010 BiOp and RPAs.

Depending on the Council’s expectations for furtéuealysis of this topic, revisions to this discaossi
paper could advance the development of the irdtialiments (e.g., RIR, IRFA) necessary to support
formal Council action. If the discussion paperevavised, the SSC recommends expressly
incorporating the recently announced State of Adaskcod management changes into the analytical
baseline.



